and (7).
where DG is the diffusion coefficient of glucose. Figure 3 shows the change of the distribution of active glucoamylase along the column axis with dimensionless time. The abscissa shows the dimensionless distance from the inlet of the column, z/Z. It can be seen that the active glucoamylase con centration decreases with the increase of the dimensionless distance. Experimental results were obtained by measuring the average activity of glucoamylase in the sections z/Z=0 to 0.2, 0.4 to 0.6 and 0.8 to 1.0 after proper operating time.
It can be concluded from the above results that the mass balance model well describes the inactivation process of immobilized glucoamylase in a column in the presence of the substrate, maltose. At high substrate concentrations, diffusional resistance should be excluded in immobilized glucoamylase columns because diffusional resistance pro vides no apparent stabilization.
The present conclusion may be extended to other immobilized enzyme systems which are protected by their substrates against thermal denaturation.
Finally a notice should be made as to the diffusional resistance of a substrate across the external film of immobilized enzyme gels, which was ignored in the calculations.
In a practical operation of immobilized enzyme column, substrate concentration is usually so high that the diffusional resistance across the external film is significant due to high viscosity. In such a case, the effect of film resistance should be taken into consideration in the calculation. This effect may improve the apparent stability of an immobilized enzyme column when substrate concentration is low. However, as known from Eq. (1) 
